• A non-adaptive light-smell stimulus protocol is described • Lemon, lavender and peppermint essential oil odours were tested • Light + smell stimulation reduced blood pressure and heart rate • Light + lemon odour induced the greatest mood changes • The combination of light + smell was more effective than either smell or light alone a b s t r a c t a r t i c l e i n f o Bright light therapy has been shown to have a positive impact on seasonal affective disorder (SAD), depression and anxiety. Smell has also has been shown to have effects on mood, stress, anxiety and depression. The objective of this study was to investigate the effect of the combination of light and smell in a non-adaptive cycle. Human subjects were given smell (lemon, lavender or peppermint) and light stimuli in a triangular wave (60 s cycle) for 15 min. Blood pressure and heart rate were monitored before and after each session for 5 consecutive days and a Profile of Mood States (POMS) test was administered before and after the sensory stimulation on days 1, 3 and 5. The light-smell stimulus lowered blood pressure, both systolic and diastolic, and reduced heart rate for all odours compared to control. Of the two sensory stimuli, the odour stimulus contributed most to this effect. The different aromas in the light-smell combinations could be distinguished by their different effects on the mood factors with lemon inducing the greatest mood changes in Dejection-Depression, Anger-Hostility, Tension-Anxiety. In conclusion, combined light and smell stimulation was effective in lowering blood pressure, reducing heart rate and improving mood. The combination was more effective than either smell or light stimuli alone, suggesting that a light-smell combination would be a more robust and efficacious alternative treatment for depression, anxiety and stress.
Introduction
Light therapy is an established treatment for seasonal affective disorder (SAD) and mood disorders [10, 30, 32] , having been successfully used for over 20 years. Bright light therapy (BLT) is the recommended firstline treatment of the majority of cases of SAD, with improvements in symptoms observed with as little as 20 min of light exposure. A Cochrane Review [45] to evaluate clinical effects of bright light therapy in comparison to an inactive placebo treatment for non-seasonal depression found a "modest though promising antidepressive efficacy" and a later systematic review of the treatment of nonseasonal depression came to the conclusion that "overall, bright light therapy is an excellent candidate for inclusion into the therapeutic inventory available for the treatment of nonseasonal depression today, as adjuvant therapy to antidepressant medication" [8] . Since then further clinical trials have been conducted on specific groups and their findings lend further support to the efficacy of BLT. For example in the treatment of Major Depressive Disorder (MDD) in the elderly, a randomised, placebo controlled trial demonstrated that BLT was comparable to antidepressant medication in effectiveness [25] . In another study both antidepressant (venlafaxine) and antidepressant medication + BLT treatment strategies significantly reversed the depressive mood of patients with severe MDD; however, the latter induced significantly stronger and more rapid beneficial effects [11] . BLT has been found to be effective in treating antepartum depression in three trials [7, 31, 51] although in a Cochrane Database Review in 2013 only one BLT study, that of Wirz-Justice et al. (op.cit.), met its inclusion criteria and further, controlled, longer lasting studies were recommended [4] . While there is evidence to support the use of BLT to treat depression, light boxes are not regulated nor approved by the US Food and Drug Administration (FDA) nor the National Institute for Health and Care Excellence (NICE) in the UK for the treatment of depression of any sort.
Smell has been shown to have effects on mood, stress, anxiety and depression [1, 6, 12, 15, 47] . Three odours in particular, lemon, lavender and peppermint, have been demonstrated to have marked effects on mood, depression and anxiety. Work on animals showed that citrus fragrance could restore stress-induced immunosuppression [40, 41] and lemon odour, as well as its main component citral, was found to be antidepressant in rats [22] and humans [23] . Lemon balm (main constituent citronellal) exhibited modulation of mood and cognitive performance [17] . Lavender (Lavandula angustifolia) essential oil, has been used in folk medicine for the treatment of anxiety since ancient times and mechanisms of action have recently been suggested, including the inhibitory action of linalool at sodium channels [24] , a block of voltage activated calcium channels [42] and agonist activity at 5HT-1A post-synaptic receptors [2] . Peppermint odour has positive effects on mood [9, 28] but there are disagreements on its effect on arousal with both an increase [3] and decrease [39] being reported. Peppermint augments cognitive performance and administrative tasks [3, 28] and has been found to enhance athletic performance [27, 36, 37] with suggestions that both cardiovascular and central nervous system mechanisms are involved [27, 46] .
A recent study has demonstrated the additive beneficial effects of smell (lemon) and light administered simultaneously [49] on frontal alpha asymmetry -a metric for depression, anxiety -and mood. The following study was designed to test the effect of this combination of sensory stimuli on physiological (blood pressure and heart rate) and psychological (mood state) measures for repeated trials over five The light and smell stimulus protocol. Diffuse full-spectrum white light (maximum 2500 lx) was presented as a triangular wave starting from zero light, rising to a maximum (2500 lx) linearly over 30 s and then declining linearly to zero over 30 s. Simultaneously an airstream containing essential oil vapour was delivered to the nostrils at two flow rates (0.17 and 0.33 l/s) to coincide with the up-ramp of the light stimulus. Three cycles are illustrated. The reason for delivering the stimuli in this manner was to overcome olfactory adaptation/habituation. consecutive days using a non-adaptive stimulus protocol. Three odours, lemon, lavender and peppermint were tested in combination with the light stimulus. This choice was predicated on the fact that these are the odours for which there is the most extensive, objective evidence supporting physiological and psychological effects.
Methods

Subjects
Participants were students aged 18-28 years old from Cardiff University who had volunteered for the experiment. The study conformed to the Declaration of Helsinki (1964) . Ethical approval for this study was granted by the Local Research Ethics Committee (School of Biosciences, Cardiff University, UK). Each subject was given a simple odour test -to assign a hedonic rating (± 5) for a 10% solution of butyric acid and phenylethyl alcohol (PEA) -to test for olfactory dysfunction. Normosmics give a negative value for butyric acid and positive value for PEA. Subjects then completed a consent form and medical questionnaire. Personal data were anonymised after the study. Exclusion criteria included olfactory dysfunction, allergies, epilepsy, respiratory disease, pregnant women, nursing mothers, and those taking any prescription medications or exposed to chemicals (e.g. volatile organic solvents) on a regular basis in the workplace. Subjects were tested at the same time of day for each of their trials.
Biometric testing
Blood pressure and heart rate
Blood pressure was measured using an upper arm cuff sphygmomanometer (Omron, UK). Two recordings were made before and after each sensory treatment session and the values averaged. The same device also measured heart rate and, similarly, the values were recorded before and after the treatment session and averaged.
Pyschometric testing
Psychological state was determined with the Profile of Mood States (POMS-2) self-assessment questionnaire. The factor structure of the POMS, representing six dimensions of mood -Tension, Depression, Anger, Vigour, Fatigue, Confusion -and the associated tables of normative values were derived from psychiatric outpatients and normal college students [26] . POMS has been used extensively for the assessment of mood in many environments [35] . The POMS selfassessment questionnaire was administered before and after exposure to the sensory stimuli on days 1, 3 and 5 of the study.
Stimulus protocol
Combined light and odour stimulus
Light and odour stimuli were generated by specially constructed goggles (Chelker Ltd., Skipton, North Yorkshire; Fig. 1a ) which delivered the two stimuli simultaneously. Light was delivered as a triangular, nonsinusoidal wave with a 60 s period and the aroma was delivered at two incremental flow rates for the rising phase and stopped during the falling phase of the light (Fig. 1b) .
This protocol reduces adaptation/habituation and is referred to as a non-adaptive stimulus (see also [49] ). Any prolonged, constant sensory stimulus is, after a certain period of time, ignored and therefore no longer perceived [5] . This is a central nervous system (CNS) process and is referred to as habituation. Peripheral reductions in response are also observed under these circumstances, although not always so marked, and these are referred to as adaptation (op.cit). Sensory systems are much better at detecting changes in stimulus input [20] and we therefore designed a stimulus protocol that changed with a non-sinusoidal, triangular wave pattern (Fig. 1) . We chose a cycle frequency of 60 s on the basis of the timescale of olfactory adaptation/habituation observed in Jacob et al. [14] . Fig. 2 . Effect of light-smell (lemon) treatment on (A) systolic blood pressure, (B) diastolic blood pressure and (C) heart rate (bpm = beats per minute). Measurements were taken before (blue) and after 15 min treatment (orange) each day for 5 consecutive days. The data are presented as the mean ± standard error, n = 14.
Light stimulus
The light source was an equivalent UV-free light stimulus emitting up to 2500 lx when in close proximity (2-4 cm) to the eyes. This light was delivered by white, 5700 k LEDs (Radiospares, Corby, Northants, UK), 24 in total, 12 per eye fitted into specially constructed goggles (Chelker Ltd., Skipton, North Yorkshire). Total LED power 24 × 3.2 V × 10 mA = 0.77 W. A triangular wave light stimulus was applied with a 60 s cycle time. The light was ramped up to a maximum of 2500 lx over 30 s and then down to a minimum over 30 s (Fig. 1b) . During the up-ramp of the light, the odour (lemon, lavender or peppermint essential oil) was delivered at two flow rates (see below). The odour stimulus was switched off at the peak of the light stimulus delivery (30 s) and no odour was delivered during the down-ramp of the light. Fifteen such cycles were delivered in the course of an experiment.
Odour stimulus
Lemon Three to four drops of essential oil were placed on a circular (5 mm radius) absorbent cotton pad. Air was blown over the pad and odourcontaining vapour was delivered by tubes to within 2-3 cm of the nostrils driven by an axial fan (5 v, 100 mA, 0.7 cu.ft./min (0.33 l/s), Farnell, Leeds, UK). The odour stimulus was synchronised to the rising phase of the light stimulus. The cycle began with the fan at half speed and after 15 s the fan switched to full speed, shutting off at 30 s. No odour was delivered during the down phase of the light ramp allowing the olfactory system to recover from adaptation to the odour [14] .
Visual stimulus control
A control experiment was conducted in which the same subjects were given a visual task while wearing ear protectors -to remove auditory stimuli -and sitting comfortably in the same chair as that used for the light-smell stimulus experiments. The visual task was to observe 60 neutral images presented on a computer screen for 15 s and answer a few simple questions at the end of the 15 min session. A Profile of Mood States self-questionnaire was administered before and after the task.
Data analysis and statistics
The study was a treatment (×2) and time (×5) within subjects factorial design with gender as a between subjects factor for the physiological data (blood pressure and heart rate) and for the POMS data the study was a treatment (× 2) and time (× 3) within subjects design. Two-factor analysis of variance (repeated measures GLM) was carried out on both sets of data. Multivariate analysis of variance (Wilks' lambda) was used to compare the light + smell treatment with the control experiment (visual task), and a SPSS paired t-test was used to compare individual mood factor scores of the POMS test before and after treatment.
All statistical significant thresholds were set at p b 0.05. 
Results
Subjects were given combined light and smell stimuli in a nonadaptive cycle (see Methods). We studied three smell stimuli; lemon, lavender and peppermint essential oils, as well as light and smell stimuli alone. The combination light and smell stimulus was delivered for 15 min to 14 subjects (7F, 7M) each day at the same time for five consecutive days. Blood pressure, heart rate were taken before and after each session and a POMS test was completed before and after sessions on days 1, 3 and 5.
3.1. Light-smell (lemon) stimulus 3.1.1. Blood pressure and heart rate As can be seen in Fig. 2 , in which lemon essential oil was the odour stimulus, the light-smell treatment had an effect on blood pressure (BP) and heart rate (HR). A 2-factor analysis of variance (repeated measures GLM) showed that the light-smell treatment caused an overall significant reduction in systemic BP, diastolic BP, and HR (Table 1) : these were large effects with partial eta squared (η 2 p ) values of 0.79, 0.399 and 0.694 respectively. There was no significant difference between the effects over the 5 day testing period (Table 1 ) and the fact that there was no interaction between day and treatment (Table 1) suggests that there was no additive or cumulative effect of the treatment with repetition. Averaging the results over the 5 day test period for the 14 subjects, the systolic BP was reduced from 114.2 ± 3.0 to 108.8 ± 2.8 mmHg (− 5.0%), the diastolic BP was reduced from 69.9 ± 2.0 to 67.0 ± 1.8 mmHg (− 4.3%) and the HR was reduced from 77.6 ± 3.0 to 72.2 ± 2.7 bpm (−7.4%). No effect of gender was noticed when performing a between subjects analysis of variance; systemic BP (F 1,12 = 0.31, ns), diastolic BP (F 1,12 = 1.3, ns), and HR (F 1,12 = 0.01, ns). Table 2 . 
Control
A control experiment was conducted in which the same subjects were given a visual task while wearing ear protectors -to remove auditory stimuli -and sitting comfortably in the same chair as that used for the light-smell stimulus experiments. There was no difference in systolic BP (paired t-test p = 0.397), diastolic BP (p = 0.246) or heart rate (p = 0.09) before and after the visual task. Fig. 3 compares the effect of light-smell (lemon) stimulus with the control (visual task) on the before-after differences. The data for the light-smell experiment are the averages taken over the 5 days in Fig. 2. 
Effect of light-smell (lemon) on mood state
A Profile of Mood States (POMS) test was administered before and after 15 min light-smell (lemon) treatment on days 1, 3 and 5 (Fig. 4) . The data are expressed as the difference between factors before and after treatment. The control study involved a neutral visual task (see Methods).
[1] Confusion-Bewilderment was only significantly different for day 1. On days 3 and 5 there was no before-after difference, presumably as the subjects became familiar with the protocol. Fig. 5 . Effect of light-smell (lavender oil) treatment on (A) systolic blood pressure, (B) diastolic blood pressure and (C) heart rate (bpm = beats per minute). Measurements were taken before (blue) and after 15 min treatment (orange) each day for 5 consecutive days. The data are presented as the mean ± standard error, n = 13.
There was a significant main effect of the treatment on the factors Anger-Hostility (AH), Confusion-Bewilderment (CB), DejectionDepression (DD) and Tension-Anxiety (TA) (see Table 2 ) but only the factor Confusion-Bewilderment was significantly affected over the 5 day period. However, there was only a significant effect for day 1 when the days were analysed separately (p = 0.006); days 3 and 5 exhibited no significant difference before and after the treatment (p = 0.259, p = 0.18 respectively; paired 2-tail t-test). This is probably due to the familiarisation that occurred during the course of the experimental period. Apart from Confusion-Bewilderment, there was no significant difference in the effects on the other factors with time neither was there any interaction between the two factors (Table 2) , therefore, the results for days 1, 3 and 5 were averaged and Table 3 presents the effects of the light-small (lemon) treatment compared to the control experiment (visual task, see Methods).
The light-smell (lemon) treatment had a statistically significant main effect on POMS mood factors. In multivariate tests F(14,13) = 8.429, p = 0.012; Wilk's lambda = 0.607, partial η 2 = 0.33. However, the control treatment had no effect on any of the factors; F(14,15) = 2.406, p N 0.05 (n.s.), Wilks' lambda = 0.862, partial η 2 = 0.138. Significant differences (paired t-test) in individual mood factors before and after light-smell treatment where found in AH, CB, DD and TA, whereas no significant differences in any of the factors was found with the control study (visual task) ( Table 3 ).
3.3. Light-smell (lavender) stimulus 3.3.1. Blood pressure and heart rate When lavender essential oil was the odour stimulus, the light-smell treatment had an effect on blood pressure (BP) and heart rate (HR), which were reduced for each of the 5 days of the treatment period (Fig. 5) .
A 2-factor analysis of variance (repeated measures GLM) showed that the light-smell treatment caused an overall significant reduction in systemic BP, diastolic BP and HR (Table 4 ). There was no significant difference between the effects for systolic BP and heart rate over the Fig. 6 . Results of POMS test administered on days 1, 3 and 5 before (blue symbols) and after (red symbols) 15 min light-smell (lavender) treatment. The results are presented for each of the factors as the mean ± standard error, n = 13. The statistical analysis is presented in Table 5 .
5 day testing period, but there was an effect of "day" on diastolic blood pressure. However, from the data in Fig. 5(b) it can be seen that the diastolic blood pressure drops from day 1 to day 2, but thereafter increases from day 3 to day 4 to day 5. This is not therefore an additive effect with time and this is further emphasised by the lack of any interaction between day and light-smell (lavender) treatment (Table 4) . Heart rate was decreased with light-smell (lavender) treatment and the result was close to significance (p = 0.06). Further inspection of the data revealed that one subject gave anomalous results on day 2. Eliminating the data for this subject gave a significant difference for treatment over the 5 days (p = 0.026, η 2 ,p = 0.375, power = 0.65; n = 12).
Mood state
A Profile of Mood States (POMS) test was administered before and after 15 min light-smell (lavender) treatment on days 1, 3 and 5 (Fig. 6 ). There were significant main effects of treatment on AH, DD and TA with the largest effect on TA (η 2 p = 0.51) but no effect of time (Table 5 ) with the exception of TMD. This is possibly because the subjects became more familiar with the experiment and therefore more comfortable as the study progressed and, being a composite of the 6 negative mood factors, it reflects the reduction in TA over the study period (Fig. 6f) . There was an interaction between day and treatment for AH, the level of AH fell over the five days while the impact of the treatment lessened (Fig. 6b). 3.4. Light-smell (peppermint) stimulus 3.4.1. Blood pressure and heart rate When peppermint essential oil was used as the odour stimulus, the light-smell treatment had an effect on blood pressure (BP) and heart rate (HR), which were reduced for each of the 5 days of the treatment period (Fig. 7) . Systolic and diastolic BP and HR were all reduced for each day, but there was no evidence of an additive or cumulative effect with time (Table 6) .
Analysis of variance demonstrated that the treatment of light-smell (peppermint) had a significant effect on systemic BP, diastolic BP and heart rate (HR) ( Table 6 ). There was no effect of "day" and so no evidence of an additive effect of the treatment over time and also no interaction of the treatment with time (Table 6 ). . Fig. 7 . Effect of light-smell (peppermint oil) treatment on (A) systolic blood pressure, (B) diastolic blood pressure and (C) heart rate (bpm = beats per minute). Measurements were taken before (blue) and after 15 min treatment (orange) each day for 5 consecutive days. The data are presented as the mean ± standard error, n = 14.
A Profile of Mood States (POMS) test was administered before and after 15 min light-smell (peppermint) treatment on days 1, 3 and 5 (Fig. 8 ). There were significant main effects of the treatment on TA (Fig. 8f) with a small effect (η 2 ,p = 0.255) on AH which did not quite reach significance (p = 0.055) ( Table 7 ). There was no evidence of an effect of the treatment over time although several factors seemed to decrease with time during the course of the study, e.g. TMD, FI, TA, but the effect of treatment did not change (Table 7) .
3.5. What happens if only one stimulus modality is used?
Smell only
When smell (lemon) alone was used as the stimulus there were significant reductions in systolic BP (p = 0.002, 2-tail paired t-test), diastolic BP (p = 0.002) and heart rate (p = 0.023) during a single 15 min session (Table 8) .
Light only
When light was used as the only stimulus there was no change in the blood pressure, either systolic or diastolic, but there was a significant reduction in heart rate (p = 0.040, Table 8 ).
Mood state effects of light only and smell only treatments
The POMS test was administered before and after the delivery of the single stimuli treatments. The light-only treatment had no significant effect on any of the factors while the smell-only (lemon) treatment had an effect (p = 0.054; 2-tailed t-test) on Dejection-Depression (Table 9 ).
Discussion
In this study we demonstrate that a combination of light and smell stimulation lowers blood pressure, reduces heart rate and reduces Table 6 Main effects of day and treatment (light-smell (peppermint)) on blood pressure and heart rate. . Fig. 8 . Results of POMS test administered on days 1, 3 and 5 before (blue symbols) and after (red symbols) 15 min light-smell (peppermint) treatment. The results are presented for each of the factors as the mean ± standard error, n = 14. The statistical analysis is presented in Table 7 .
negative affect (e.g. depression, anxiety, tension). Furthermore, the dual stimulus combination of bright light and smell is more effective than either light or smell stimuli administered individually. Throughout this study a non-adaptive protocol was used to avoid adaptation/habituation to the stimuli (see Methods) which has been shown to be more effective than constant level stimuli [49] . This has the effect of providing stimulation that is continuously perceived by maintaining activity in the attentional centres of the brain. All three odours (lemon, lavender, peppermint) when combined with light caused a reduction in both systolic and diastolic blood pressure following a 15 min exposure. There was no cumulative effect of the treatment over the 5-day trial period, the effects remained the same each day, and there was no change in the effect of treatment over the 5 days.
In terms of the effect on blood pressure and heart rate it was the smell component of the dual stimulus that had the greater effect ( Table 8 ). The light treatment on its own had no effect on blood pressure but did significantly reduce heart rate. However, neither stimulus modality on its own had much effect on the POMS mood factors (Table 9) , with the exception that Dejection-Depression was reduced by the smell only (lemon) treatment (p = 0.026; one-tailed t-test). A smell stimulus (lemon) and a combined smell-light stimulus were both found to have a significant effect on frontal asymmetry, a marker for depression-anxiety, while light alone did not [49] . However, a longer (1 h) exposure to bright light caused a significant but modest improvement on the POMS Dejection-Depression factor after a single session [38] .
In this study citrus fragrance combined with light significantly reduced blood pressure, heart rate and reduced the factors AngerHostility, Confusion-Bewilderment, Dejection-Depression and AngerHostility. Only Confusion-Bewilderment changed with time and this is possibly explained by the subjects becoming more familiar with the experimental set-up as the trial progressed. Citrus fragrance has been given to depressive human subjects and the results indicated that the doses of antidepressants necessary for the treatment of depression could be markedly reduced. The treatment with citrus fragrance normalised neuroendocrine hormone levels and immune function and was rather more effective than antidepressants [23] . In normal human subjects lemon odour reliably enhanced positive mood [18] and negative emotions became less intense during exposure to citrus odour [48] . In work carried out in mice it was suggested that lemon oil possesses anxiolytic, antidepressant-like effects via the suppression of dopamine activity related to enhanced serotonergic neurons [21] . While there may be benefits from citrus odours, any claims have to be balanced by the fact that any effects do not universally translate into physiological changes. Subjective responses influence the effects and suggest the involvement of both pharmacological and psychological mechanisms in the response [29] .
Lavender and light treatment was found to significantly lower blood pressure and reduce heart rate and reduced the negative POMS factors Anger-Hostility, Dejection-Depression and Tension-Anxiety. This treatment also produced a cumulative reduction in Anger-Hostility over time (Table 5 ) and Tension-Anxiety showed a downward trend although this was not significant (Fig. 6f) . Lavender itself has been found to decrease the rise in blood pressure induced during hand-grip exercise [29] and an essential oil produced from Lavandula angustifolia is a licenced treatment for anxiety in Germany [16] . It is thought to be an agonist at 5HT-1A receptors [2] which are involved in anxiety [33] . While lavender aroma or oral supplements may have a beneficial effect, for example lavender oil has been found to have modest benefits as a treatment for agitated behaviour in severe dementia [13] , methodological issues limit the extent of any conclusions that can be drawn from the published work [34] .
The light-peppermint stimulus lowered blood pressure (both systolic and diastolic) and reduced heart rate on each of the five days that it was administered, although as with the other odours, there was no evidence of a cumulative effect with time. It also reduced the TensionAnxiety factor in the POMS test and had a near-significant effect on Anger-Hostility (p = 0.055); although effective at changing mood peppermint had the least effect of the three odours in this study. Peppermint odour, when administered as a single stimulus, has been reported to have a variety of effects, from a decrease in the magnitude of beta waves and decrease in the finger-tip skin temperature following a mental task, implying a decrease in arousal response [39] , to the opposite -an increase in exercise performance, blood pressure and respiratory rate in the young male students [27] . In accord with this latter study, peppermint has been shown to be a stimulating odour, to increase alertness, [19, 43, 44] and to improve performance in a mental task [3] , a visual task [50] and exercise [36, 37] . Under the conditions of this present study there was no influence of light-peppermint stimulus on the POMS Vigour-Activity factor possibly because the relaxing effect of the stimulus on cardiovascular parameters.
In conclusion, we have demonstrated that combined light and smell stimulation lowers blood pressure, reduces heart rate and has a positive effect on mood factors Depression-Dejection, Tension-Anxiety and Anger-Hostility following a short 15 min treatment. The odour stimulation had the most immediate physiological effect but the combination of light and smell was necessary to achieve the short-term mood changes. There were differences in the effects of the individual odours on the POMS mood factors with lemon essential oil having the most widespread effects and lavender generating a cumulative effect on the Anger-Hostility factor.
While there is qualified support in the scientific and medical communities for the use of BLT in the treatment of depression and rather less support for the use of aroma in treating anxiety, depression and stress, the combination of the two in a non-adaptive delivery protocol could offer a more robust and efficacious treatment alternative. The results of this study justify further investigation of the combined effect of smell and light stimulation particularly with respect to the longer term effects and the possible uses in conditions such as Generalised Anxiety Disorder (GAD) and Major Depressive Disorder (MDD). The data are expressed as the difference between factors before and after treatment.
